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Football and the Risk–Return Relationship for a 
Stock Market: Borsa Istanbul
M. Hakan Berument, Nildag Basak Ceylan, and Bahar Onar
ABSTRACT: We hypothesize that results of football (soccer) teams affect the risk perception 
of people. People choose riskier investments after a win and less risky investments after a 
loss; this leads to higher (lower) returns in the stock market. These hypotheses are tested 
for the international matches of Turkey’s three most popular teams (Bes*iktas*, Fenerbahçe, 
and Galatasaray). The empirical findings suggests that the teams’ wins led to higher asset 
returns and lower risk aversion on the following business day of the Borsa Istanbul and 
lower returns and higher risk aversion after a loss or a tie.
KEY WORDS: behavioral finance, football, psychology, stock market returns.
How behavioral attributes affect decision making is widely discussed in the literature. 
There is a set of evidence that broad-level mood-altering phenomena (such as hours of 
sunshine, changes in sleeping patterns, and outcomes of sports events) can affect eco-
nomic and financial variables (such as industrial production, lottery ticket purchases, 
exchange rates, and stock market performance).1 Based on psychological evidence of 
the role of individuals’ emotional states during decision making, various finance stud-
ies incorporate investors’ feelings as inputs to financial decision-making processes. In 
particular, evidence regarding the effects of sports events (wins/losses) on stock market 
returns has been established at the national and international levels (Berument et al. 
2006a; Edmans et al. 2007). This paper builds on a recent study by Edmans et al. (2007) 
that used the results of sporting events as an indicator of financial investors’ emotional 
states.2 Employing results in football (soccer) games as the measure of emotion, we con-
sider their possible effects on stock market returns. In this paper, in addition to consider- 
ing wins and losses on stock market returns, following Garrett et al. (2005), 
we consider the possible effects of football supporters’ emotions on their risk perception 
and incorporate this information into the risk-return relationship. None of the existing 
studies (1) looks at the effects of wins, ties, and losses simultaneously on stock market 
returns, (2) accounts for the role of risk when assessing the role of sporting events on 
stock market return (except for Berument et al. 2006a), or (3) considers the possible 
effects of sporting event results on investors’ risk perceptions or on the risk-return 
relationship. Rather, all the existing studies on sports events assess the effect of these 
events on stock market returns on an ad hoc basis. This study explicitly incorporates 
the role of risk, assesses the role of risk measure in a return equation, and shows that 
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the risk-return relation (risk perception) is the mechanism that affects stock market 
returns of a win (loss).
The outcomes of international sporting competitions can serve as good proxies for 
investors’ moods. It has been shown that the results of sporting events unambiguously 
affect fans’ moods and their decision-making processes. Fans’ moods and self-esteem 
are positively correlated with their team’s performances; further, after a win, fans are 
generally more optimistic about their own future task performances (Hirt et al. 1992). 
Wann et al. (1994) observed that fans report positive emotions following a win and nega-
tive emotions following a loss. Schwarz et al. (1987) and Schweitzer et al. (1992) also 
reported positive mood changes following a win. In Schwarz et al. (1987), West German 
men reported higher satisfaction with their lives after the success of their national team 
in the World Cup playoffs; a tie failed to produce similar results. In Schweitzer et al. 
(1992), fans of the winning team were found to be less stressed than fans of the losing 
team concerning a possible war with Iraq and the loss of life that might arise in the case 
of war. These studies establish the role of football match results as an important factor 
affecting mood.
Edmans et al. (2007) provided one of the studies that use international sporting suc-
cess as the mood variable of financial investors. Gathering evidence from thirty-nine 
countries, they found that losses in international sporting events (football, cricket, rugby, 
and basketball) had significant negative effects on daily stock returns, but there was no 
statistically significant correlation between wins and returns. Berument et al. (2006a) 
found a positive statistically significant effect of football wins against foreign rivals for 
Turkey. Ashton et al. (2003) focused on the London Stock Exchange and showed that 
national football performance affected returns in both directions; wins were associated 
with positive returns and losses were associated with negative returns. Boyle and Walter 
(2003) considered the international rugby results of New Zealand but could not find any 
effect on stock returns in either direction. Football as a proxy for mood and its effects 
on economic variables other than stock market variables have also been considered in 
the literature. Pollard (2002) found a strong connection between World Cup success 
and economic growth of the winning countries. In various studies, Berument and his 
colleagues found a positive relation between industrial growth and wins in international 
games (Berument et al. 2003; Berument et al. 2006b; Berument and Yucel 2005). Eker 
et al. (2007) also found evidence of a favorable win effect on the Turkish exchange rate. 
The current study, by gathering evidence from psychology, incorporates the role of emo-
tions in altering risk perception and explains how the risk-return relationship changes 
after a win or loss.3
To assess the effect of international football matches, we gathered data from Turkey. 
Football is Turkey’s most popular sport, and it has an almost perfect association with 
the term “sports” there (Sert 2000). The extensive media coverage devoted to football in 
Turkey is a good indication of its popularity; football dominates sports news because it 
attracts audiences and thus increases ratings (Berument and Yucel 2005; Berument et al. 
2006b). Although there are more than fifty teams competing in several divisions in Turkey, 
the most popular and historically most successful teams are the national teams Bes*iktas*, 
Fenerbahçe, and Galatasaray. In addition to supporting their local teams, Turkish people 
are usually fans of one of these three big teams, and it can be safely expected that the 
successes and failures of these teams in international competitions have a considerable 
effect on the mood of the Turkish people. The effect of football successes can thus be 

































Loewenstein et al. (2001) argued that when faced with uncertainty, individuals weigh 
objective probabilities subjectively; their emotions at the time of decision making affect 
their probability weighting function, which then, if people are making decisions about 
the stock market, affects the returns. Johnson and Tversky (1983) also claimed that 
mood affects how people judge risks. In two related experiments, they found that after 
reading sad newspaper articles, individuals reported higher risk estimates and that their 
willingness to take risks increased after reading a good news article and decreased after 
reading a bad news article. In a similar study, however, Isen et al. (1988) concluded that 
while individuals’ risk estimates were more optimistic when they were in a good mood, 
they became relatively more risk averse to protect their good mood. Shu (2010) showed 
how investors’ better (worse) moods affected equity prices positively (negatively) within 
Lucas’s (1978) general equilibrium asset pricing model. He argued that change in the 
marginal rate of substitution between future and current consumption after a mood change 
is the main reason for this price change. He noted that misattribution theory in psychol-
ogy suggests that people tend to misattribute their feelings when they are in good mood 
(Schwarz and Clore 1983). For example, people in a good mood stemming from good 
weather may attribute their feelings to favorable life prospects. Nofsinger (2005) argued 
that people in a good mood are more willing to invest in riskier assets.
Shu (2010) also noted that evaluating the “true” value of an asset requires a set of 
complex tasks. Heuristic theory suggests that people take shortcuts when evaluating assets, 
either by using partial information or by dealing with information in incomplete ways. 
Forgas (1995) argued that the higher the complexity and the greater the uncertainty of a 
task, the greater the influence of emotions on decision making. Shu (2010) combined this 
time-changing preference with good (bad) mood and showed that good (bad) moods are 
associated with over- (under-)estimating future events and with higher (lower) prices.4
Even if the emotions that arise from wins or losses are observed on an individual 
level, we assess that affect transfer works on a national scale. It is hard to measure on 
a national level the effects of wins; however, there is a set of studies that elaborate on 
how this transcendence could occur. Olson (2006) noted that the collection of individual 
moods is the social mood. A society might be decomposed to supporters and nonsupport-
ers of a winning (losing) team (nonsupporters constitute people that support other teams 
or are indifferent to football). If supporters of a team are in a better (worse) mood after 
a win (loss), they may affect the stock market. For Turkey, 60.9 percent of the popula-
tion is supportive of a team, and 89.2 percent of these fans are supportive of one of the 
three big teams that we incorporate into our analysis: 39.3 percent support Galatasaray, 
32.1 percent support Fenerbahçe, and 17.8 percent support Bes*iktas*.5
Data and Methodology
Using the data on international football matches for the three major Turkish football teams 
(Bes*iktas*, Fenerbahçe, and Galatasaray), this study investigates the effects of football game 
results on stock returns and investors’ risk perceptions based on the daily returns of the Borsa 
Istanbul (BIST). We chose these teams because most Turkish people are supporters of one 
of the teams; thus, supporters are dispersed in every region of Turkey more or less evenly. 
People who support one of these teams would not support the other two teams, because the 
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The data set uses the daily closing prices of the BIST for the period between Decem-
ber 28, 1990, and May 31, 2011. Data after December 28, 1990, are available, and the 
sample ends with the last business day of the 2010–11 football season. To measure BIST 
performance, we use the daily closing prices of the BIST Return Index.6 The series are 
obtained from the BIST Web site. Unlike the regular benchmark BIST 100 Index, the 
BIST 100 Return Index incorporates dividends, splits, and increases in capital. The return 
series are calculated as the logarithmic first difference of the daily closing prices, that is, 
Rt = [log(BISTR100t) − log(BISTR100t−1)] × 100, where BISTR100 is the daily closing 
price of the BIST 100 Return Index. We also employ a benchmark BIST 100 Index for 
the sample period of the BIST 100 Return Index as a second data set. Data after July 3, 
1987, are available for the BIST 100 Index; thus, a sample from July 3, 1987, to May 31, 
2011, for the BIST 100 Index is used as the third sample. Descriptive statistics on stock 
market returns measures are provided in Table 1. The negative skewness, a kurtosis greater 
than 3, and the statistically significant Jarque–Bera test suggest a departure from normal-
ity and a time-varying variance for the stock return series that we consider. Here, the 
level of significance is at 5 percent (unless otherwise specified, the level of significance 
is taken as 5 percent in the paper).
The data on football game outcomes are obtained from Durupinar (2002), Tanrikulu 
(2002), and Tuncay (2001), and similarly to Demir and Danis (2011), was updated using 
information provided on the Turkish daily newspaper Radikal ’s Web site (www.radikal.
com.tr). We consider only the effects of international game results on stock market returns 
and on investors’ risk perceptions. The scores obtained from Turkey’s national league 
would not be a good proxy for the general mood of investors because a win against a 
domestic team decreases the morale of the opposing teams’ supporters and thus would 
have a neutralizing effect. Only a win (loss) against a foreign rival would have a strong 
increasing (decreasing) effect on the mood of investors. Table 2 reports the three teams’ 
number of wins, losses, and ties in international matches. These statistics are reported for 
each day of the week, and the totals are reported across each day of the week, considering 
two sample periods for the analyses (December 28, 1990, to May 31, 2011, and July 3, 
1987, to May 31, 2011). All the games are played after closing time of the BIST, so the 
earliest the outcomes can be assessed is the next business day, when the analyses are 
performed. The majority of the games were played on days for which the next calendar 
day was also the next business day, most games being on Tuesdays, Wednesdays, and 
Thursdays. Only four games were played when the next day was not a business day: 
three games were played on a Friday and one game was played on a Saturday. Turkey 
experienced two financial crises during the period under consideration, one in April 1994 
and one in February 2001. To control for the adverse effects of these crises, we added 
two dummy variables to our model.
Table 1. Descriptive statistics for stock market returns on the Borsa Istanbul
Limited sample  
BIST Return Index
Limited sample  
BIST Index
Full sample  
BIST Index
Mean 0.191732 0.185279 0.189066
Standard deviation 2.751190 2.748795 2.819406
Skewness 0.192366 0.222499 0.196761
Kurtosis 4.205905 4.091071 3.438577
































To test for the effects of good mood on stock returns and on investors’ risk percep-
tions, we employed the following exponential generalized autoregressive conditional 
heteroskedastic (EGARCH) specification:
 Rt = bxt + lht + fw wint + fl losst + ft tiet + jw wint ht + jl losst ht + jt tiet ht + et (1)
 




































Equation (1) gives the specification for the stock market returns (Rt). xt is a set of 
exogenous variables including daily dummies, the lagged values of the return variable, 
and the dummies of the 1994 and 2001 financial crises. The inclusion of the five daily 
dummies in the return specification is essential to isolate the possible effect of wins, 
losses, and ties from the well-known day-of-the-week effect that is apparent in stock 
market returns. The autoregressive terms are included to account for the persistency in 
returns. Here, wint, losst, and tiet are the dummy variables for the wins, losses, and ties, 
respectively; since all games are played after the operating hours of the BIST, the dummy 
variables take a value of one for the first trading day following a win, loss, or tie and a 
value of zero otherwise. The coefficients of wint, losst, and tiet are of primary interest; the 
expected coefficient of wint is positive, of losst is negative, and we do not have any prior 
expectations for tiet (the reason for this will be discussed later). The conditional variance 
ht measures the volatility in returns and is generated using the EGARCH specification 
given in Equation (2). Since there is a risk-return trade-off in the case of risk aversion, 
we would expect the risk premium parameter l to be positive. Greater risk is endured 
only for a greater return on investment, that is, if investors hold riskier assets, the returns 
associated with these assets should be higher.7 The interactive dummy variables of wint, 
losst, and tiet with ht are intended to capture the change in the risk-return relationship after 
a game. If the good (bad) mood created by the win (loss) causes a decrease (increase) in 
investors’ risk aversion, then a relatively lower (higher) risk premium can be accepted 
for the same level of risk following the win (loss) and the coefficient for the interactive 
term would be negative (positive). The expected sign of the tie coefficient may depend 
on how a tie is perceived. If it is perceived as a good result, the estimated coefficient of 
tiet is positive, but the estimated coefficient of tiet ht is negative. But if a tie is perceived 
Table 2. Number of wins, losses, and ties for each day of the week and for the 
limited and full samples
Limited sample Full sample
 Total Win Loss Tie Total Win Loss Tie
Monday 1 1 1 1
Tuesday 85 22 43 20 85 22 43 20
Wednesday 163 67 55 41 182 73 65 44
Thursday 111 49 34 28 112 49 34 29
Friday 3 3 3 3
Saturday 1 1 1 1
Sunday 1 1 1 1
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as bad, then the estimated coefficient of tiet is negative but the estimated coefficient of 
tiet ht is positive.8
Analyses
Table 3 reports the estimates of Equations (1) and (2) for the three samples, namely, 
returns of (1) the BIST 100 Return Index for the limited sample (December 28, 1990, 
to May 31, 2011), (2) the BIST 100 Index for the same limited sample (December 28, 
1990, to May 31, 2011), and (3) the BIST 100 Index for the full sample (July 3, 1987, 
to May 31, 2011). Here, to save space, we do not report the estimated coefficients for 
the lag values of the returns or for the crisis dummy variables. We first discuss the evi-
dence from the BIST 100 Return Index (column 1 of Table 3). Panel A reports the return 
specification as given in Equation (1). Note that the estimated coefficient for Mondays 
and Tuesdays is negative and for Fridays is positive. Next, in order to assess the presence 
of the day-of-the-week effect, we test whether the estimated coefficients for the daily 
dummy variables are the same for these five coefficients; the null hypothesis that there 
is no day-of-the-week effect is rejected.
The effect of wins on stock market returns is captured by the coefficient estimates 
for the win dummy variable (wint). We observe positive coefficients for wins, which 
indicates that stock market returns increase after wins. The good mood of investors 
following wins leads them to value existing assets more; higher prices of assets lead to 
higher stock market returns. This effect is statistically significant at the 10 percent level. 
The effect of losses, on the other hand, is negative and statistically significant, which 
indicates that stock market returns decline after losses. The bad mood of investors after 
a loss results in their assessing their assets as less valuable, which makes stock market 
returns lower. Note that the estimated coefficient for a loss is higher than for a win in 
the absolute sense; this means that agents respond more to a loss than to a win. Last, the 
estimated coefficient for a tie is negative but not statistically significant. This may suggest 
that agents are disappointed when a tie occurs and thus stock market returns decrease, 
but not as much as when a loss occurs.
The coefficient of the conditional variance (ht) is positive and the effect is statistically 
significant at the 10 percent level. As suggested by mainstream asset pricing models, a 
premium is needed for risk-averse investors to hold riskier assets, that is, higher returns 
are associated with riskier assets.
The coefficients for the interactive dummy (wint ht) is negative and statistically sig-
nificant at the 1 percent level. This suggests that agents are willing to be compensated 
by lower returns after a win for bearing the same amount of risk. The coefficients for 
the interactive dummies (losst ht) and (tiet ht) are positive and statistically significant at 
the 1 percent level for a loss, and at the 10 percent level for a tie. This suggests that 
agents are willing to be compensated by higher returns after a loss or a tie for bearing 
the same amount of risk. Moreover, as in the estimated coefficients for win and loss, for 
the interactive terms, the estimated coefficient of the loss is higher than the estimated 
coefficient of the win.
The estimates for the conditional variance as given in Equation (2) are reported in 
Panel B. The coefficients of interest are statistically significant and have the signs sug-
gested by the theory. The positive and statistically significant coefficient for the lagged 
value of the conditional variance suggests volatility clustering or the existence of high-
































volatility. Since this coefficient has a value smaller than one for all the periods under 
consideration, the nonexplosiveness of the conditional variance is satisfied. The estimated 
coefficient for χ is negative and statistically significant, which suggests the presence of 
asymmetric effects of negative and positive shocks on volatility—often called the leverage 
effect. A value for this coefficient that is smaller than one in the absolute value suggests 
that negative shocks increase volatility more than positive shocks.
Column 2 of Table 3 repeats the exercise using the benchmark BIST 100 Index rather 
than BIST 100 Return Index for the same sample period as in the previous column. 
Table 3. The effects of wins and losses on returns and the volatility 
specification
BIST 100 
Return Index  
(limited sample)
BIST 100  
Index  
(limited sample) 
BIST 100  
Index  
(full sample)






























































































































Notes: p-values are in parentheses. *** Statistical significance at the 1 percent level; ** statistical 
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Estimates for the win, loss, and tie coefficients and their interactive terms have the same 
signs as the estimates reported in the column 1, and the level of significance improved, 
especially for ties. Thus, we claim that the estimates are robust. Column 3 reports the 
same model by using the BIST 100 Index with a longer time span, beginning on July 3, 
1987. The estimates again are robust. The estimates of specifications other than football 
match results are also parallel to the estimates reported in column 1 on the day-of-the-
week effect and the leverage effect. Thus, we claim that the basic conclusion that we 
gather from column 1 is robust.
Discussion
Empirical evidence for the estimated coefficients of Monday through Friday are in line 
with the day-of-the-week-effect literature; Monday returns are lower than Friday returns. 
Moreover, Monday and Tuesday returns are consistently negative, and Wednesday, Thurs-
day, and Friday returns are consistently positive. These results are especially similar to 
those of Balaban (1995) and Berument et al. (2006a), who found similar day-of-the-week 
patterns for the BIST. We also observe the so-called leverage effect; a negative shock to 
the stock market increases volatility more than a positive shock. This finding is in line 
with that of Engle and Ng (1993), Nelson (1991), and Pagan and Schwert (1990). The 
estimated coefficient for the additive dummy variable for win is positive and for loss and 
tie is negative. This suggests that good mood boosts morale and is associated with higher 
returns, and that bad mood decreases morale and is associated with lower returns. These 
results are parallel to Berument et al. (2006a) and Edmans et al. (2007). These parallel 
findings for the existing regularities support the validity of our specification. We also 
perform a battery of robustness statistics (not reported), which seems satisfactory.
Unlike the previous literature that looks at the effect of football results on stock market 
returns, this study explicitly incorporates a risk to the return equation and also allows 
the risk-return relation to change with football results; the return equation includes ht 
and its interactive terms with win, tie, and loss (wint ht , losst ht , and tiet ht ). The estimated 
coefficients for stock market volatility (ht) are consistently positive in all samples and 
statistically significant in two out of the three cases at the 10 percent and 5 percent levels. 
These results support the proposition that domestic investors want to be compensated 
for bearing riskier positions. The estimated coefficient for (wint ht) is negative and sta-
tistically significant. The estimated coefficient for (losst ht) and (tiet ht) are positive and 
statistically significant. These results clearly suggest that agents become more risk avid 
after a win and more risk averse after a tie or a loss. Note that a negative coefficient for 
tiet and a positive coefficient for (tiet ht) may suggest that the public was expecting a win 
so a tie was not satisfactory and thus decreased the public’s mood. We also observe that 
the estimated coefficients for losses are higher than the estimated coefficients for wins 
in the absolute value for all three samples that we consider, as well as for the additive 
and interactive terms. This observation means that agents are more sensitive to losses 
than to wins, which might be explained by the house money theory (Thaler and Johnson 
1990). (It is argued that agents will have few “emotional reserves” after a loss to help in 
tolerating further losses, but that they can “stockpile” a cushion of emotional strength 
after a gain.)
We also investigate whether the effect of wins, ties, and losses lasts more than a day. 
When we perform the analysis for the BIST 100 Return Index, it seems that there is a 
































to disappear after one day. The estimates for the other two samples do not reveal whether 
there is an effect of more than a day after a win, tie, or loss; thus, we cannot conclude 
that the effect of football results may persist for more than a day. (These statistics and 
other estimates that are discussed but not reported here to save space are available from 
the authors upon request.)
Berument et al. (2006a) and this paper use similar data sets, but it may seem that there 
is a discrepancy between the results. Berument et al. (2006a) could only find the win effect 
on the BIST for one team: Bes*iktas*. When we include an additive dummy for the three 
big teams’ wins, we do not find this effect at the 9 percent level. However, in this paper 
we observe that there is a win effect through a lower return-volatility relationship; the 
Berument et al. (2006a) paper did not incorporate the effect of wins on the return-volatility 
relation. Thus, although these two studies use similar data sets, this paper shows that the 
return-volatility relation decreases after a win due to higher risk tolerance.
Conclusions
Football is considered one of the most important, or possibly the most important, sport in 
the world. Football results, then, greatly affect the moods of its fans. Mood is a psycho-
logical factor that may alter how people perceive a future event or risk. A mood change 
after a major football game may change how football fans perceive future risks and value 
existing stock prices. In domestic matches, the mood of the winning team’s fans may 
improve, but because the mood of the losing team’s fans may deteriorate, these two effects 
may cancel each other out regarding their net effect on economic and financial variables. 
For this reason, we consider only international matches of the three most popular Turkish 
football teams (Bes*iktas*, Fenerbahçe, and Galatasaray) in order to assess how football 
match results affect stock market performance. Particular attention is paid to how the 
risk-return relationship (risk perception) changes after a football match after accounting 
for the effect of football match results exogenously. To assess this effect, we use the daily 
returns of the BIST for the period between December 28, 1990, and May 31, 2011, within 
an EGARCH framework. The estimated coefficients for the win dummy variables are 
positive, and are negative for the loss and tie dummy variables. The estimated coefficients 
for the interactive terms of wins with the risk measure are negative and for losses and ties 
are positive, and they are all statistically significant for wins and losses. The last part of 
the results is important, suggesting that wins affect returns through changes in risk per-
ception; it is the decrease in investors’ risk aversion (or the increase in risk appetite) that 
drives higher stock returns. Similarly, losses and ties increase risk aversion and decrease 
stock market returns. Thus, this paper provides empirical evidence from Turkey regarding 
the transmission mechanism, which has hitherto not been explored, about the effects of 
mood changes on stock market returns via risk tolerance changes. Moreover, this paper 
reports that losses affect returns more than wins, which is in line with the house money 
theory, which suggests agents are more sensitive to losses than gains.
The effect of ties on stock market returns is not well documented in the literature; 
it may depend on whether agents perceive a tie as a success or a failure. The evidence 
from Turkey suggests that ties have an adverse effect, like losses, on returns. When we 
model stock market return and volatility, we also end up with estimates that are parallel 
to existing studies on the day-of-the-week effect on stock market returns as well as the 
leverage effect on stock market volatility (negative return shocks increase volatility more 
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the results reported in this section are also robust to an alternative BIST return measure 
as well as an alternative time period.
Notes
1. See Stracca (2004) for further discussion of this issue.
2. See also Lai et al. (2010) and Luo and Li (2008) on the various effects of investor psychol-
ogy on asset returns.
3. There are a limited number of studies that incorporate the role of ties (see Scholtens and 
Peenstra 2009 and Schwarz et al. 1987; neither could find supporting evidence for whether ties 
affect mood). For completeness, we also incorporate the role of ties into the model.
4. See Shu (2010) and references cited therein for an excellent theoretical review of this topic. 
See Stracca (2004) for alternative theoretical explanations from behavioral finance on the effect 
of mood changes on asset prices and risk perception.
5. See http://spor.milliyet.com.tr/en-cok-taraftar-kimde-/spor/spordetay/18.03.2009/1072522/
default.htm.
6. The official name of the index that we use is the Borsa Istanbul Return Index. We calculate 
the return of this index (the return of the BIST Return Index), so in order to preempt confusion, we 
use Return (with an uppercase R) to designate the name of the index, but we use return (lowercase 
r) to capture the logarithmic first difference of the index.
7. See Enders (2004, pp. 108–143) for the specifications and estimation algorithms of the 
EGARCH procedure.
8. We did not include win, tie, or loss dummy variables in the variance equation because of the 
perfect multicollinearity problem.
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